Intracerebral sex differences in the vasotocin system in birds: possible implication in behavioral and autonomic functions.
The brain vasotocinergic system demonstrates clear sexual dimorphism in birds investigated so far. This paper examines the evidence obtained in studies on gallinaceous (domestic fowl, Japanese quail) and passerine (canary, junco, zebra finch) birds. Vasotocin (VT)-immunoreactive parvocellular neurons are present in the nucleus of stria terminalis of males, but they are less abundant or absent in the corresponding structure of females. A similar difference has been observed in the dorsal paraventricular area of domestic fowl. Sex-related differences in VT-gene expression have been confirmed by in situ hybridization. Moreover, overall brain content of VT mRNA in cockerels is about twice that of hens, suggesting that VT synthesis may also be sexually dimorphic in other brain areas where morphological sex differences have not yet been revealed. The vasotocinergic system in birds is implicated in body fluid homeostasis, and during ontogeny it starts to respond to osmotic challenges in a sexually dimorphic way. Photoperiod, aging, or castration--all associated with changes in circulating testosterone levels--affect sexually dimorphic VT pathways and cell clusters. Sexually dimorphic vasotocinergic circuits are distributed in regions containing steroid-concentrating cells and are closely intermingled with aromatase-containing neurons that may mediate activational effects of gonadal steroids on this peptidergic system. However, it remains undetermined whether the observed neuroanatomical sex differences are related to sexually dimorphic autonomic and behavioral effects induced by VT. Most likely, VT in birds has a modulatory rather than a specific regulatory function in control of male sexual behavior and vocalization.